CDO IB Chemistry SL Unit 2 Review

1. Work out the relative molecular masses (Mr) of the following compounds:
2 s0: (.0l 4lwio)
b) NHs \C\' U\‘\ 6\mo\

c) Ca(NOs), “p‘—" 109 lW\O\

2. Copy and complete the table. The first one has been done for you.

Compound | Molar Mass/ g Number

Mass of moles/
g mol™ mol
H,O 18.02 9.01 0.500

CO, ,_H,m 5.00 0. ”4
H,S 3+ 08 0.100
Q a g LP 1.00 0.0350

. or 0789535340‘77}(12%0 2 i -23
e 1. 025107 moter.™ 24X @/motw.

4. Work out the total number of hydrogen atoms in 0.200 mol CHy,4

0. [b.0010"matie .| YaomsH. 5
,'lOQm_O’f“ mgx ] m@bﬁéﬂ,sl.xzw%m

5. Calculate the total number of atoms in 0.0400 mol C,HsOH

0.0 400yt [0-021F Tr0f. | Aatms _ 4. 17x10% 2dorms

6. Calculate the number of moles of oxygen atoms in 0.03 mol XeO,

0.0%mol Xey [4rol O = D12 mol O
| Imorx0,
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7. Calculate the percentage by mass of oxygen in CH;CH,COOH

%04 2(1.00)

7o 0

8. Calculate the mass of oxygen in 6.00g of C3H;OH

0= 1200 1y - 20,125

(0.l
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v 10D =43.19%

.00 20002 )
=/ lszD

9. For CH30H, work out the mass of substance that will contain 1.00g of oxygen.

g

33.05

10. Which of the following represent empirical formulas?
) it Gon)
gor N CH

h) H20,

Bl

PCls k)CH;COOH

11. Copy he table below and complete it with the molecular formulas of the compounds, given the empirical

i) NoHs

formulas and relative molecular masses.

X =/g'00j C

/7,30/'/

Empirical Formula

Relative Molecular Mass

Molecular Formula

Alo. 84

“i90/ o % H0a
o34 @2 | ClhoO,
T kol oY Cutha
BNH, 80.52.

Bg'\lj Hb
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12. Analysis of a sample of an organic compound produced the following composition:
C: 0.399g H: 0.101g

54!1% D 033220l 5, ,= '@

0 it 0 1000 w0}, =3

7

b. Given that the relative erecular mass is 30.08, determine the molecular formula

13. If an oxide of chlorine contains 81.6% chloriné calculate its empirical formula.

. lmol C|

8%0,35 ﬂﬂaao/ S
| ~ )

IM@_Q%D = I,Emo%/g,

14. A compound, X, contains 64.8% carbon and 13.6% hydrogen. If the only other element present is
oxygen and a single molecule of the compound contains four carbon atoms, calculate the molecular
formula of X.

‘”4’-8{}[/ ’{;’%ﬂ& =5.351(Jmo%_30,/5 —‘-4.
Bgh|lmtr - 13.‘/’146)')’0%35'3]0@

V1
BllegD [ iD= 1.55 ) 1o~
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15. When 5.60g of an iron oxide is heated with carbon, 3.92g of iron is produced. Calculate the empirical
formula of the iron oxide.

392 Fe - p.0F0! _ i
9@% D_g@%%"”’ =(x2=2

08 D)ol 0 - . (05wl _ |5 - 3
“Lo.DDj D.070l9 .0
2¥3

16. Balance the following equations:

a 9 nNo+ 0,>7No,
b. CiHg + 5. 0O, 93 CO,+ 4 H,O
C. CaCOs + 2 HCIl > CaCl, + CO, + H,0

CHOH+ 30,5 [ co+ B Ho

o

WO+ } H,> w+ 9 Ho

®

=h

Q H,0,> O, + ZHZO

4_ s> Jcnos+ 30,

Al,Cs + (‘p H,0 > 3 CH, 42A|203
i QM+ M0 Hs+ 4 H,0 + 4‘ 1,
j. L\ PH; + 8 0, > P40y + lp H,O

«

=
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17. How many moles of hydrogen gas are produced when 0.4 moles of sodium react with excess water?
2Na + 2H,0 - 2NaOH + H,

0.4 mol Now [ lmolHy
[ZmolNa 0.2mol Hy

18. How many moles of H,S are formed when 0.02mol of HCI react with excess Sb,S3?
Sh,S3 + 6HCI > 2SbCl3 + 3H,S

D-02m) W(E@x: Sz? = D.0lmol K20

19. Calculate the mass of arsenic(l11) chloride produced when 0.150g of arsenic reacts with excess chlorine
according to the equation:
2As + 3CI2 - 2AsCl;

0.150 As| ol AS | Lol ArsClla | 18122 9 b
e LT 423y

20. What mass of sulfur is produced when 5.78g iron(l11) sulfide is reacted with excess oxygen?
2Fe,S; + 30, > 2Fe,03 + 6S

T 95 [1n0) Fo,5, ol S
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21. Calculate the percentage yield in each of the following reactions.

a) When 2.50g of SO, is heated with excess oxygen, 2.50g of SOj3 is obtained.

250, + O, 2 2S0;

M%Mf&m

30| 86.06 9 _ 3 0,{9

L0l 9120l 05\ Imo1 SO

Ay
3M@mw

$0.1%

b) When 10.0g of arsenic is heated in excess oxygen, 12.5g of As,Og is produced.

4As + 305, 2 AssOp

100945 [ |wol As |
LT

4 %100

13.A

[ivgf AsD

WY - 32 4

L

22. What is the limiting reactant in each of the following reactions?

a) mol Sh4O¢ reacts with 0.5 mol H,SO,4

Sb,0¢ + 6H,SO, > 28b2(804)3 + 6H,0

0.5 ol SheD, | 2ol Sba (SDs) |
‘——QLib‘Hf{JM—L *= Mol
L

[mol Shad,

0.5 mol Hl_304 |2 ol

lymol

b) 0.20 mol AsCl; reacts witL 0.25 mol H,O

30‘\SC|3 +6H,0 > AS4Oj/+21fH7lm0I A‘5 C

' e BsCI

. A5l tO | Imo)

177

2D

.’.0'

= 0. 047 mol

HZ‘SO4
2%l

= 0.05yml
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23. Boron can be prepared by reacting B,O3 with magnesium at high temperatures:
B,O; + 3Mg - 2B + 3MgO
What mass of B is obtained if 0.75g B,Os is reacted with 0.50g Mg?

0@8103,1 0,12 _6 1. -
Rl AL S,

0.5 04 Mq | lmpl Mg | 20l B ,&L@—
R

24. Iron(I11) oxide reacts with carbon to produce iron: /
Fe,O3+3C 2> 2Fe +2 CO /hnnﬁ 000

What mass of Fe is obtained if 10.0 tonnes of Fe203 is reacted with 1.00 tonne of C?

10. 0 fonmes l 1000 g (10004 | Im0l 72,05 | 2mol Fo. 5§@=
tomes (1™ 1597y [l 0] Imolfe
F00x10 g

.00 fonne || 0g | lmol lbmlfgjssl? :
[ 1 Honng Ikg a0l 3ol ¢ (Imolfe

25. Assume that all gases behave as ideal gases and that all measurements are made treerthe same
conditions of temperature and pressure.

a) Calculate the volume of CO, produced when 100cm? of ethane burns in excess oxygen according to
the equation:
C2Ha(9) +302(g) > 2C0O(g) + 2H20(1)

[00cm’ oty |2 0m” C0,

e

= 200 e’ (0,
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b) Calculate the volume of NO produced when 2.0dm? of oxygen is reacted with excess ammonia
according to the equation:
4NHs(g) +502(g) > 4NO(g) + 6H20(9)

A0dm 0 | 4amNO _ /1,4
am™ 0y n L dm> NO
/ 5dm 0 >
26. Determine the number of moles present in each of the following at standard temperature and pressure

a. 0.240dm” of O; 0.2 m3 D ;;nl;{dma = 0.0107 mol

b.2.OOdm3ofCH4g2‘ZWZl’dd ) 0993 VT)DI

c. 0.100dm® of802{7£l,200$ 3 0 00%0 MDL

27. Work out the volume of each of the foIIowmg at standard temperature and pressure:

a. 0.100 mol C3Hg ’22 4 .
Lo - 3 Mom®

b. 100.0 mol sosll ﬁi;{’dmsa Z 240 am >

o |22H AW _ | 05

Timol
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28. Sodium nitrate(V) decomposes according to the equation:
2NaNOs(s) = 2NaNO,(s) + O2(g)
Calculate the volume (in cm®) of oxygen produced (measured at STP) when 0.820g of sodium nitrate(V)
decomposes.

0. 810, NAND, | gy Nl | ol 02| 2243 /o’g/i

['s5009 (2mol Nand \Imol {1
= [08em’

29. Tin reacts withaitric acid according to the equation:
SnO,(s) + 4NO,(g) + H.O(l)

pmLt

30. Calculate the mass of sodium carbonate that must be reacted with excess hydrochloric acid to produce

100.0cm? of CO, at STP.
Na,CO3(s) + 2HCI(aq) = 2NaCl(aq) + CO,(g) + H,O(l)

1000 om® €05 |yno £02 | I Na:00s ] 105%g - 04732
22.4dm’ [ lmolcd, [l L0,
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31. Assume that all gases behave as ideal gases and that all measurements are made under the same
conditions of temperature and pressure.
a) Oxygen (O,) can be converted to ozone (O3) by passing it through a silent electric discharge.
302(9) - 203(0)
If 300cm® of oxygen is used and 10% of the oxygen is converted to ozone, calculate the total volume of
gas present at the end of the experiment.

300em3 ¥« 0.1) = 300m 1 0

3 2
30%30}]/0/2 1 0 = 20@/}’)3‘/' 270 :% 3
Ber O A0X/HS om

32. If a certain mass of an ideal gas occupies 20.0cm® at 0°C and 1.01x10° Pa, what volume would it occupy

at38°cand1pix105Pa’) \/ ‘D)V/)'} , O\X Sﬁ/ ZDOM /3”%
T 1, A8
T ’ =41 7em?

33. A certain mass of an ideal gas occupies 250.0cm? at 20°C and 9.89x10* Pa. At what temperature (in °C)
will it occupy 400.0cm? if the pressure remains the same?

ﬂ:ﬁ Ta= \/;Cr\ LH)Dam f%BJi:L}M/{__Z?j
/r‘ Tl \I, 35000"} :/4@00

34. How many moles of an ideal gas are present in a container if it occupies a volume of 1.50dm? at a
pressure of 1.10x10° Pa and a temperature of 30°C

—ﬂ! 110w kA D[ 16°wP | SE oI/
KV 7 1P (821w (03¢

= 0.0 ly55mM0]

35. Calculate the molar mass of an ideal gas if 0.586g of the gas occupies a volume of 282cm? at a pressure
of 1.02x10° Pa and a temperature of -18°C.
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m=4€T1 _ . S8 33 kg m* | 255K | ms* | li
" @/ L ?’\{I Sl K| llozstkglz%zdif'—f’:s

= 43.% glmo|

36. What is the molar volume of an ideal gas at 1.10x10° Pa and 100°C.

P\I'nm‘

V_ RT_ 3311407 |333¢) s | ldm’
NPT il Jﬁl /0)4/05%“0%’

= 49.2dm” mol




